Recent advances in the understanding of the mechanism of membrane transport of folates and antifolates.
Transport of folates and antifolates in most cells is mediated by the reduced folate carrier (RFCI), an anion exchanging concentrative process, which is opposed by independent exit pump(s) that are directly coupled to energy metabolism. The balance of these processes governs the free intracellular folate level that is the substrate for folylpolyglutamate synthetase and determines the rate of metabolism of many folates and antifolates to polyglutamate derivatives. The RFCI has a high affinity for new-generation antifolates, but the relationship between transport and polyglutamylation for all these compounds has not, as yet, been defined. Analysis of mutations in RFCI indicate highly selective functional changes in binding affinity and/or carrier mobility, raising the possibilities that (1) enhanced transport and accumulation of natural folates can result in resistance to antifolate inhibitors of purine and pyrimidine synthesis by blocking their polyglutamylation to active derivatives, or by competition at the target enzyme site without substantial changes in antifolate transport, and (2) transport-related resistance to one antifolate might not produce comparable cross-resistance to another. Impaired export pump function, which results in enhanced accumulation of folates in cells and inhibition of antifolate polyglutamylation, represents another potential mechanism of resistance to new-generation antifolates. Folate receptor-mediated transport is another route of entry of folates and antifolates into cells, but its importance has not been well-defined. Finally, a low pH transport mechanism is present in a variety of mammalian cell lines. However, its relationship to RFCI and other low pH epithelial transporters and its ability to transport new-generation antifolates remain to be established.